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Description

This course is an introduction to experimental design and statistics with particular relevance to geography and the social sciences.  It will introduce students to a wide variety of studies in which data has been collected, and teach the statistical methods appropriate for analysis.  By definition statistics is mathematical in nature, however, the class will be taught with minimal emphasis on mathematical formulae and a maximum emphasis on designing and carrying out the study, and choosing an appropriate statistical test for data analysis.  In addition to standard statistical tests, the students will be introduced to spatial statistics that are applicable to geographical applications.
Attendance

The class sessions will be divided into two parts – lecture and lab.  Class attendance is highly recommended.  Because we will be doing exercises in class and it is useful to receive guidance with these, students will find it particularly difficult to do well without attending class.  In addition there will be a considerable amount of material covered beyond that appearing in the text.  Students attending class are expected to arrive on time and remain in class until dismissed.  Cell phones and beepers must be turned off.  Students are asked to refrain from using the computers during the lecture portion of the class.
Text

The text for the course is “Statistics Explained” by Steve McKillup (Cambridge University Press, 2005, ISBN 0-521-54316-9).

Exams and grading

There are a series of SPSS learning exercises associated with each unit of the course.  These are learning (not assessment) exercises.  All students are expected to complete these.  One percentage point will be deducted from the grade for each exercise not completed.

Grades will be based on exams (2), assignments and a final project.  Exams will be worth 100 points each.  Assignments are worth a total of 150 points; the final project is worth 50 points.  Tentative dates for the exams are:

Monday, Mar 19
Wednesday, May 23 at 3:00 p.m.
Students will receive a single grade for the combined 360 and 360L sections.  The plus and minus system will be used in awarding grades.

Make-up exams will only be given in exceptional circumstances.  A doctor’s note is required to make-up an exam missed for illness.  No extra-credit is available.

Schedule of classes

	
	
	Material covered
	Book Chapter
	SPSS exercise

	week 1
	Jan 29, Jan 31
	Introduction, basic principles, scientific method, hypotheses
	Chpt 1, Chpt 2
	

	week 2
	Feb  5, 7
	Collecting and displaying data:
· Variable types, histograms, cumulative graphs.
· Classifying data and display methods.

· An intro. to SPSS.
	Chpt 3
	Entering data and plotting in SPSS (1.4, 1.5, 1.6, 1.7, 2.3)

	week 3
	Feb 12, 14
	Descriptive statistics:
· measures of central tendency

· measures of dispersion and variability

Sampling and surveys


	
	Numerical summaries in SPSS (2.5)
Random surveying in SPSS (3.3)

	week 4
	Feb 19, 21
	Concepts of experimental design
· Correlation and confounding variables

· Control expts.

Probability, statistical tests, significance levels

· chi-squared test
	Chpt 4
Chpt 5
	Random assignment in SPSS (4.2)

Chi-square in SPSS (15.1)

	week 5
	Feb 26, 28

	Samples and populations
· 3 of “big 5” parameters

· population proportion and its normal curve

· difference in two population proportions

· sample mean and its normal curve, SEM

Intro to Z
Tests for comparing means of one and two samples:

· Z-statistic
· t-test

· t multiplier


	Chpt 6
Chpt 7
	Sampling distributions for proportions in SPSS (9.4)

Simulate samples for weight loss clinic

Confidence intervals for means (SPSS 11.1)

	week 6
	Mar 5, 7
	· confidence intervals for one population mean

· one-tailed and two-tailed tests

Comparing means of two related samples

· sample mean of paired differences

Comparing means of two independent samples

Choosing a test
	Chpt 7
	SPSS (11.2, 13.2)
Confidence interval for the mean of paired data (SPSS 11.3, 13.3)

Confidence interval for the difference in two means (SPSS 11.4, 13.4)



	week 7
	Mar 12, 14
	Type I and Type II errors
Single factor ANOVA

· Calculating the F-statistic (by hand, using SPSS)


	Chpt 8
Chpt 9


	Comparing means with ANOVA F-test (16.1)

	week 8
	Mar 19
Mar 21
	Mid-term exam

Multiple comparisons after ANOVA
· Tukey statistic
Two factor ANOVA

· Interaction calculation

Choosing ANOVA for testing
	Chpt 10
Chpt 11
	Manual example

	week 9
	Mar 26, 28
	Linear correlation and linear regression
· correlation vs regression

· calculation of Pearson correlation coefficient, r

· squared correlation, r2
Linear regression

· scatter plots

· fitting regression line

· regression statistics, R2 and F

· t-test for slope
	Chpt 14
Chpt 15
	Looking for patterns with scatterplots (SPSS 5.1)

Regression statistics (SPSS 5.2)



	
	Apr 2 - 7
	Spring Break 
	
	

	week 10
	Apr 9, 11
	Non-parametric statistics
Non-parametric tests for nominal scale data

· chi-square test

· Monte Carlo simulations

· G test

· Fisher exact test

· for related samples – McNemar test

Non-parametric statistics for ratio, interval or ordinal data

· ranks

· Kolmogorov-Smirnov

· Mann-Whitney, U
· Wilcoxon rank-sum, W
· Kruskal-Wallis

· related samples – Wilcoxon paired sample (or signed-rank)
	Chpt 16

Chpt 17

Chpt 18


	

	week 11
	Apr 16, 18
	Non-parametric correlation analysis
· Spearman’s rank correlation
Choosing a non-parametric test

Choosing statistical test - examples
	Chpt 18
Chpt 19
	

	week 12
	Apr 23, 25
	Spatial statistics – effect of study area, measures of central tendency, spatial measures of dispersion
	
	

	week 13
	Apr 30, May 2
	Spatial statistics – sampling, point pattern analysis
	
	

	week 14
	May 7, 9
	Spatial statistics – area pattern analysis, correlation in geography, geographic problem solving
	
	

	week 15
	May 14, 16
	Final projects
	
	

	week 16
	May 23, 3:00 p.m. – 5:00 p.m.
	Final Exam
	
	


Learning Outcomes and Assessment


Goal A: Knowledge

Students will understand the basic principles of the scientific method.


Students will learn how to form a hypothesis and design an experiment to test it.

· Assessment/Evaluation tool: assignments, project
Students will learn how to survey and take samples.


· Assessment/Evaluation tool: assignments, project
Students will understand the basic principles of statistics – populations and sampling, and the tools necessary to carry out an analysis

· Assessment/Evaluation tool: exercises, assignments, projects
Students will learn statistical tests for proportions and means.

Students will learn the analysis of variance.
Students will learn non-parametric tests.

Students will learn about correlation and linear regression.

Students will be introduced to spatial statistics.

· Assessment/Evaluation tool: exercises, assignments, project, exams
Students will learn to design, carry out, analyze and report the results of a research project

· Assessment/Evaluation tool: final project

Goal B: Acquiring Knowledge
Students will develop skills for acquiring new knowledge.
Students will take comprehensive lecture notes during class.

Students will learn to apply computer software to problem-solving.

Students will learn to assess data from a variety of sources.

· Assessment/Evaluation tool: exercises, assignments, projects and exams
            

Goal C: Problem Solving Skills
Students will assimilate knowledge from different parts of the course to understand how statistics can be applied to social and life science studies.

· Assessment/Evaluation tool: assignments, mid-term exam, final exam

Students will demonstrate their ability to apply statistical tests and tools to the study of social and geographic problems by the use of statistical software.
· Assessment/Evaluation tool: hands-on lab. exercises, assignments

Goal D: Communicating Knowledge
Students will communicate the knowledge they have gained to explaining the principles by which statistical methods can be applied to social science and geographical studies.
· Assessment/Evaluation tool: class participation, assignments, project
Students will communicate the knowledge they have gained through a final written project.
· Assessment/Evaluation tool: final project
